Proteomics of Shewanella oneidensis MR-1 biofilm reveals differentially expressed proteins, including AggA and RibB.
Shewanella oneidensis MR-1 is a Gram-negative, facultative aerobic bacterium, able to respire a variety of electron acceptors. Due to its capability to reduce solid ferric iron, S. oneidensis plays an important role in microbially induced corrosion of metal surfaces. Since this requires cellular adhesion to the metal surface, biofilm growth is an essential feature of this process. The goal of this work was to compare the global protein expression patterns of sessile and planktonic grown S. oneidensis cells by two-dimensional (2-D) gel electrophoresis. Mass spectrometry was used as an identification tool of the differentially expressed proteins. An IPG strip of pH 3-10 as well as pH 4-7 was applied for iso-electrofocusing. Analysis of the 2-D patterns pointed out a total of 59 relevant spots. Among these proteins, we highlight the involvement of a protein annotated as an agglutination protein (AggA). AggA is a TolC-like protein which is presumably part of an ABC transporter. Another differentially expressed protein is RibB, an enzyme of the riboflavin biosynthesis pathway. Riboflavin is the precursor molecule of flavin mononucleotide (FMN) and flavin adenine dinucleotide (FAD) and may be necessary for the altered respiratory properties of the biofilm cells versus planktonic cells. Some proteins that were identified indicate an anaerobic state of the biofilm. This anaerobic way of living affects the energy gaining pathways of the cell and is reflected by the presence of several proteins, including those of a heme-utilization system.